Breast Cancer has been extensively studied. However, there is limited knowledge about how psychological factors such as levels of self-compassion may be related to disease onset. This study examined whether higher levels of selfcompassion may be associated with a delayed onset of cancer and its progression and lower hyper-arousal scores in Australian women with breast cancer, using retrospective recollections as part of the study design. Participants from Australian cancer support groups were invited to complete an online survey including demographic and cancer history information, a hyper-arousal scale and a self-compassion scale (self-report scales). After data screening 23 of the 31 responding participants were included in the study. Correlation and regression analyses were used to analyse the relationships. Higher levels of selfcompassion were related to later onset of breast cancer and to lower hyperarousal scores. The findings suggest that self-compassion may be a protective factor in relation to hyper-arousal and early onset and progression of disease. The implication, subject to more extended research, is that counsellors, therapists and physicians may reduce the personal and health costs of those with breast cancer by helping them become more aware of and better users of effective self-compassion strategies.
Introduction
Breast cancer is one of a number of common, painful, life-threatening illnesses.
In general terms much is known about genetic and non-genetic influences in re-lation to disease onset and progression, including the relationship between psychosocial stress, neuroendocrine-immune changes and increased risk of cancer (e.g., Sephton & Spiegel, 2003) . We do know that emotions affect outcomes in breast cancer via mood states such as depression (Kanani, Davies, Hanchett, & Jack, 2016) and that in general health terms studies in related fields such as prostate cancer (Sharp, O'Leary, Kinnear, Gavin, & Drummond, 2015) have recommended interventions aimed at decreasing depression, anxiety and stress levels in cancer patients. However, little attention has been given to emotion regulation strategies such as self-compassion as an intervention that may influence how individuals with cancer manage stress and the subsequent physiological hyper-arousal responses that can affect immune system functioning.
Our study examined in a sample of those with breast cancer, the relationships between cancer onset and attitudes held towards oneself (self-compassion). Selfcompassion is a self-regulation strategy that calms the emotions (an internal strategy) and enables individuals to deal more positively with the outside environment (external to themselves and their thinking). Background research on self-compassion is discussed next and then we turn to breast cancer (onset and progress of the disease in relation to hyper-arousal or stress issues), before linking self-compassion, hyper-arousal and breast cancer and developing hypotheses.
Self-Compassion
Self-compassion involves an emotion regulation strategy in which we accept ourselves and our weaknesses and where we do not avoid or suppress negative experiences (Neff, 2003a) . The opposite of self-compassion (not being selfcompassionate) occurs when we use avoidance strategies. This raises internal stress responses which are more likely, then, to engage chemicals such as cortisol (Gilbert, 2002) . Self-compassion strategies involve kindness and understanding toward the self (Neff, 2003a; Neff et al., 2007) in the midst of an awareness of distressing feelings.
Self-compassion involves recognising that suffering and disappointment are part of being human and that people are worthy of kindness and compassionate care (Neff, 2003a) . When compassion is applied to the self, we become open to our own suffering and pain and allow an accepting kindness toward our inadequacies. Often people are less kind to themselves and engage in strategies that involve over emphasis on and over-identification with the situation, or they disconnect themselves from the collective human experience of suffering, feeling isolated and alone. Self-compassion allows an individual to view the experience as though from an outside perspective, a mindful and more balanced view, lessening the impact of the negative experience (Neff, 2003a) .
Self-Compassion Benefits: Biopsychosocial Implications
Studies that have investigated compassion and stress related immune responses have found positive outcomes for those utilising this concept. For example, Pace and colleagues found that people who engaged in higher levels of compassion focused meditation scored lower on physiological immune related stress responses such as cortisol levels and on psychological measures of distress; suggesting that stress induced immune and behavioural responses may be moderated by compassion focused meditations (Pace et al., 2009) . A study on an autoimmune disease (scleroderma) and self-compassion found that lower levels of hyper-arousal (a response that can negatively impact on the immune system) were related to greater levels of self-compassion and a later onset of disease (Kearney & Hicks, 2016) . In the study by Wren et al. (2011) , the effects of selfcompassion lead to better management of persistent musculoskeletal pain. A study exploring self-compassion in women experiencing body changes resulting from breast cancer treatment found that self-compassion was a protective factor for reducing psychological distress (Przezdziecki et al., 2013 ). The conclusion is therefore that self-compassion strategies may reduce physiological arousal and the subsequent negative immune responses (Pace et al., 2009; Przezdziecki et al., 2013) . Self-compassion may therefore be an important strategy in the treatment of breast cancer. There are however, few studies that have explored the breastcancer and self-compassion interactions in detail. Our examination of the research on self-compassion in relation to health problems suggested that strategies high in self-compassion may produce positive physical and psychological health outcomes for those with breast cancer.
Summary: Why Does Self-Compassion Seem to Work?
This strategy provides a more positive emotion regulatory approach, as it is not based on an evaluative process (Neff, 2003a) involving the fight and flight/threat system (Gilbert, 2007) , but on kindness and understanding toward the self (Neff, 2003a; Neff et al., 2007) . Self-compassion provides a solution for threat processing difficulties, and is negatively associated with depression, anxiety, self-criticism and thought suppression and positively associated with life satisfaction (e.g., Gilbert 2007; Neff, 2003a; Neff et al., 2007) , stress reduction (Sharpiro, Astin, Bishop, & Cordova, 2005) and lower cortisol levels (Pace et al., 2009) .
Self-compassion is significantly related to adaptive functioning and positive health outcomes (Neff et al., 2007) .
Self-Compassion in Relation to Hyper-Arousal and
Age of Onset of Cancer Self-compassion was hypothesised to act as a protective factor for immune functioning in that higher levels of self-compassion would be related to lower physiological stress experiences (hyper-arousal) and to more positive health outcomes (that is, that individuals emphasising this emotion regulation strategy would have experienced a later onset of breast cancer than those not emphasising the strategy). We use the past tense here to refer to age of onset of cancer as our study is not following cohorts through a life period but instead requesting retrospective comments. These are subject to error as are all self-report measures and studies; however, in the time and funding constraints we faced, significant relationships could be identified and implications drawn for future more extensive studies.
Breast Cancer
Cancer is the main cause of illness in Australia and in 2012 it was anticipated that approximately 120000 Australians would receive a cancer diagnosis. Breast cancer is one of the most common forms of cancer that develops in women; it also occurs in men; however, it is much rarer (1: 100). In 2010, breast cancer accounted for 15% of cancer deaths in women and was the second highest cause of cancer-related deaths in women (2840 women and 24 men). The incidence of breast cancer is rising and it is predicted that by 2020 over 17,000 new cases will be diagnosed in Australian women (Australian Institute of Health and Welfare & Australasian Association of Cancer Registries, 2012).
Breast Cancer and Stress
Research also suggests there are associations between neuroendocrine-immune changes, psychosocial stress and increased risk of cancer (Sephton & Spiegel, 2003) . A number of studies have reported associations between stress and trauma in individuals diagnosed with cancer. A study conducted into adverse childhood experiences found a possible relationship between multiple adverse childhood experiences reported by 62% of participants. Cancer diagnosis was reported by 10% of participants (Brown, Thacker, & Cohen, 2013) . A breast cancer comparison study in relation to disease-free intervals was conducted by Palesh and colleagues (2007) between female participants who experienced stress/traumatic event/s and females reporting no stress/trauma event. Results demonstrated that significantly longer disease-free intervals occurred amongst participants with no stress/trauma, while those reporting stress/trauma, experienced the shortest disease-free interval. Results indicated a link between stressful or traumatic experiences and more rapid breast cancer progression and the possibility that stressful or trauma events may reduce the capacity of the individual's immune system to resist tumour growth (Palesh et al., 2007) .
Our study aimed to identify at least the initial relationships among self-compassion attitudes and strategies used, and the effects on hyper-arousal in our sample of Australian women with breast cancer.
Breast Cancer and Stress Experience, and
Hypotheses on Hyper-Arousal There is a need to find strategies to manage exposure to stress/trauma events that reduce the impact on the immune system. Self-compassion may through the reduction of negative emotion, provide opportunities to manage physiological aspects of the stress response (such as hyper-arousal) and the subsequent immune reaction that may lead to disease onset and progression. We therefore examined these aspects in our hypotheses.
Hyper-Arousal and the Immune System
Hyper-arousal is a physiological response that involves the fight and flight sys-tem (e.g., Every & Lating, 2002) and is associated with psychological conditions and dysregulation of the immune system (Schore, 1994) . Hyper-arousal is described as physical or emotional tension produced by hormones during the fight-or-flight response. The intensity of this response is generally dependent on an individual's response to a stressor (e.g., Every & Lating, 2002; Selye, 1976) and ability to adapt to repeated exposure to unexpected stimuli which may produce excessive arousal reactions and increased cortisol levels (Hammad, Barsky, & Regestein, 2001) . Therefore, we hypothesised that if the responses can be affected positively, that there would be benefits in delaying onset and progress of cancer: we examined self-compassion as a strategy that would yield more positive personal responses and be more effective in those with cancer.
Impacts of These Arousal Hormones
High levels of the stress hormone cortisol can have negative effects on the immune system, while epinephrine and norepinephrine affect the sympathetic nervous system (SNS: Rice, 1999) . Norepinephrine increases fight and flight reactions and increases hyper-vigilance to threat (Every & Lating, 2002) . The release of dopamine into the amygdale (which strives to deal with emotions) creates a conditioned fear response as a result of an over-reactive amygdala intensifying the arousal-related fear response (Every & Lating, 2002) .
We concluded that as hyper-arousal is involved in the stress response and the immune system (e.g., Every & Lating, 2002) , it may also be a condition associated with individuals diagnosed with breast cancer.
Self-Compassion, Hyper-Arousal and Disease Onset
Based on the available literature related to self-compassion, this study explored whether strategies high in self-compassion protect an individual from elevated negative arousal through the reduction of negative emotion. Self-compassion is therefore hypothesised to be a strategy that may act as an emotional and physiological regulator that lessens the impact on the immune system and therefore disease onset, through the reduction of hyper-arousal. It is therefore postulated that individuals reporting a later onset of breast cancer and lower experiences of hyper-arousal would have utilised strategies higher in self-compassion than those reporting earlier disease onset and elevated levels of hyper-arousal.
Hypotheses: Self-Compassion, Hyper-Arousal and Age Diagnosed with Breast Cancer
Essentially our hypotheses were straightforward: that greater Self-compassion would be associated with lower Hyper-arousal and illness onset at an older age, whereas lower Self-compassion would be related to greater Hyper-arousal and a diagnosis of Breast Cancer at a younger age. We used Pearson Product Moment correlations to examine these hypotheses. We then combined these variables in regression analyses that (1) identified if hyper-arousal and age of onset were related to (predicted) self-compassion levels, and (2) identified if reported selfcompassion levels predicted hyper-arousal and separately age of onset-we were examining relationships and whether hyper-arousal and age of onset would be related to self-compassion strategies. We hypothesised the relationships would be strong and therefore hoped to conclude that self-compassion strategies should be used in clinical practice to help those with breast cancer (though this conclusion would need further follow-up research using randomised control design-experimental treatment comparison-approaches to confirm the conclusion). Please see Figure 1 below for a visual representation of the theory and hypothesis.
Method

Procedure
Breast cancer organisations and support groups reaching an international population were contacted to determine interest in promoting this study to members diagnosed with breast cancer. In the end we obtained a sample of 23 fully usable forms. A small response rate, as discussed subsequently, is not unusual in such research. Several organisations reported some concern about exploring the psychological experiences of their members diagnosed with breast cancer and access of members to information about the study was denied, thus reducing the opportunities to develop a larger sample in the time allowed. The Breast Cancer Care Organisation from Western Australia and the West End Advanced Breast Cancer Group in Queensland gave access. Accordingly, information explaining the purpose of the study was placed on the Western Australian Breast Cancer Care's websites notice board and included a link to the online survey (hosted on Bond University's research website). Information about the study was also displayed on a poster on the notice board at the Advanced Breast Cancer Support Group in Brisbane with similar information on web access to the survey. A notice was also posted on the Research Participation Notice Board of the School of Psychology. A written explanatory letter containing information about the purpose, procedure, where questions/complaints could be directed, risks and benefits of the research project and anonymity of participants was attached as a cover Figure 1 . Model of theoretical framework and hypothesis.
page to the questionnaire for participants to view prior to completing the survey.
Indication that participants could withdraw at any time for any reason was also 
Participants
Male and female adults aged 18 years and over who had been diagnosed with breast cancer, were invited to participate in this research project. Thirty-one individuals diagnosed with breast cancer from breast cancer organisations and staff and students from the University commenced the online survey, though just 23 completed all aspects reported in the current paper.
Measures
Breast cancer related information such as age diagnosed with breast cancer and category, stage and type of breast cancer (such as ductal carcinoma in situ, early breast cancer, and inflammatory breast cancer) were included in the survey.
Self-Compassion: Self Compassion Scale
The Self-Compassion Scale (Neff, 2003b) has been widely used to measure SelfCompassion. This scale is a 26 item, self-report, emotion regulation measure, that employs a 5 point Likert scale (e.g., 1 = almost never to 5 = almost always) containing three components. Self-kindness/Self-judgment (being kind and understanding toward oneself rather than judgmental or critical: 10 items); Common humanity/Isolation (viewing one's negative experiences as a normal part of the human condition rather than experiencing suffering in isolation: 8 items);
and Mindful acceptance/Over-identifying (being open to and accepting of one's situation rather than over-identifying with painful thoughts and feelings: 8 items). Examples of items include, "When things are going badly for me, I see the difficulties as part of life that everyone goes through." "I try to be loving towards myself, when I'm feeling emotional pain." "When I feel inadequate in some way, I try to remind myself that feelings of inadequacy are shared by most people." This scale has good psychometric properties (construct, content, convergent and discriminant validity, test-retest reliability) and is a valid theoretical measure of self-compassion (Neff, 2003b) . Self-compassion may be an adaptive process that increases psychological resilience and well-being (Neff, 2003b) .
Arousal: The Hyper-Arousal Scale
The Hyper-arousal Scale (Hammad, Barsky, & Regestein, 2001 ) is a 26 item selfreport that measures tendencies to introspect about feelings and respond intensely to unexpected stimuli and other behaviours that involve cortisol arousal. 
Results
Analyses
Analysis was performed using SPSS version 23. Results demonstrated the variables to be sound, with good to satisfactory internal consistency psychometrics (Cronbach's alpha coefficients were above .80 for both the Self-Compassion and the Hyper-arousal scales). Descriptive statistics, means and standard deviations and frequencies for demographic information such as age, and health (including age diagnosed with breast cancer) were extracted. Of the total of 31 subjects 28
were female and one male; two participants failed to give their age or gender.
Age
Frequencies for current age were reported at between 37 and 76 years with a mean age of 54; for age diagnosed with breast cancer, age for first diagnosed with breast cancer was between 36 and 69 years, mean age was 50.
Missing data was evident, the pattern appeared random for all completed scales. A large number of participants had completed demographic, health and breast cancer information. However, approximately 30% did not complete the psychological scales. Thirty one individuals participated in the study; with the exclusion of cases to meet assumptions and hypothesis criteria a total of 23 participants remained. Low participation rates are evident in cancer and related studies. Research suggests that the number of breast cancer participants prepared to engage in research studies is between 1.2% and 11% of available participants (Habersack & Luschin, 2013) . For example, Habersack and Luschin's (2013) study compared 12 breast cancer participants with 10 non-breast cancer participants on psychosocial variables. It seems that the pain and stress of involvement in studies such as we are attempting affects people's willingness and also their ability to participate and hence lower numbers respond in such studies and fewer complete them. However, we can draw valuable insights from small numbers as we demonstrate from the findings and implications of our study.
Examining the Hypotheses: Bivariate Correlation Coefficients
Pearson's bivariate correlations were accepted as appropriate measures of relationships leading to regression analyses that took the small numbers into account. For the first of the hypotheses on the bivariate relationships among self-compassion, hyper-arousal and age of onset diagnosis of breast cancer, we examined whether greater self-compassion was related significantly to lower levels of arousal and a later onset of breast cancer. Results revealed meaningful relationships between the dependent variable, Self-compassion, and first, Hyperarousal (r = −.49, p = .020) and second, Age diagnosed (r = .60, p = .004).
Examining the Hypotheses: Multiple Regressions
We considered whether we could expect levels of self-compassion to predict lower hyper-arousal and, separately, later age of diagnosis (onset) Table 2 for summary of multiple regression analysis for self-compassion. 
Discussion
The results supported the hypotheses connecting Self-Compassion, hyperarousal and age of onset of diagnosis of breast cancer, and demonstrated that individuals who reported greater Self-Compassion levels experienced lower Hyperarousal and a later onset of Breast Cancer. Conversely individuals who reported less Self-Compassion also reported higher levels of Hyper-arousal and an earlier onset of breast cancer.
Therefore, we concluded from this study that attitudes involving self-compassion appeared to be associated strongly with the onset and experience of breast cancer. It seems that Self-Compassion may be an effective (protective) strategy for reducing negative physiological arousal (and its related impact on the immune system) and thus help to delay the onset of breast cancer.
Implications of the Results
The strong relationship between self-compassion, hyper-arousal and onset of breast cancer suggests that self-compassion is a powerful strategy for managing Breast cancer participants in our study who engaged in self-compassion strategies were more likely to be experiencing lower negative arousal and to have experienced a later onset of breast cancer. The utilization of self-compassion as a strategy to calm emotions and reduce arousal, may have implications for individuals with a predisposition to breast cancer in that this strategy may provide opportunities to return the body to homeostasis more rapidly than for those who are less compassionate to themselves. Individual differences in the ability to effectively use self-compassion to manage emotions appear to be related to an individual's capacity to reduce negative physiological arousal and the subsequent immune response. Self-compassion may therefore through the reduction of elevated negative arousal (whether experienced as a result of exposure to adversity or intrinsic negative ways of relating to one-self) be an effective strategy for delaying onset of breast cancer.
To re-iterate, people predisposed to the development of breast cancer such as those with a family history of breast cancer may as a result of engaging in selfcompassion strategies, reduce one of the contributing physiological aspects of immune dysregulation (hyper-arousal) and subsequently may also delay any likely onset of the cancer.
Health and Family and Financial Implications
Engaging in effective emotion regulation strategies such as self-compassion may not only provide personal benefits to the individual but financial benefits to the health system. A delay in onset may lessen the burden on families as children would be older and therefore the disease would be less likely to impact on the responsibilities associated with caring for a young family, managing a career and general life activities associated with these factors. The benefits of engaging in self-compassionate emotion regulation strategies would provide advantages for the individual, the family and the general community. Psychologists and health counsellors would screen their clients (with family histories of breast cancer) on their levels of self-compassion and physiological experiences (of hyper-arousal) and provide self-compassion strategies where required, to assist in the reduction of physiological arousal and the subsequent more effective immune response.
Limitations of Study
The recruitment of a larger sample of breast cancer participants for this research project was difficult due in part to breast cancer organisations' concerns about impacts on members' psychological experiences, including that involvement in the study could raise stress levels for a variety of reasons. In the circumstances 31 participants with breast cancer of whom 23 completed all data for the current study is consistent with other reported studies and we obtained valuable information as seen in the reported relationships. Another limitation is that our study is correlational in nature and its use of self-reports including in regards to age of onset of cancer. We draw conclusions based on implications in the data, but further study is needed of an experimental kind to confirm that treatment outcomes from self-compassion training would lower hyper-arousal aspects. Also a limitation is the self-reporting of aspects related to age of onset of cancer diagnosis. As a reviewer of an earlier version of this paper suggested (and with which we concur), it would be preferable to develop a large-scale extensive (longitudinal) study of people before any illnesses are developed, with inbuilt controls where possible of the many variables that could influence age at which cancer is first diagnosed. In this way we could more easily identify factors that contribute. These large scale and/or longitudinal studies were beyond our scope in the current studies and hopefully others may be able to develop plans along these lines. However, our study despite the limitations has indicated that relationships exist between self-compassions and levels of stress (hyper-arousal) and between self-compassion and recollected age of onset of the disease. We recommend that the likely benefit of higher levels of self-compassion at least be recognised, and that help in learning such strategies be made available to those who might benefit from the approach. ing of many. We are grateful to the two Australian organisations who went out of their way to support our research, as we are also to those individuals with cancer from among our university students and their families who opted to be part of the study; we applaud their courage in fighting the disease and thank all those who participated in this study; and encourage them to be and to continue to be self-compassionate.
